
WHITE RIVER SHALE OIL CORPORATION
SUITE 5OO PRUDENTIAL BUILDING, 115 SOUTH MAIN STREET

SALT LAKE CITY, UTAH 841 1 1
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Flr. James Smith
Utah Division of Oil, Gas and Mining
4241 State Office Building
Salt Lake City, UT 84114
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Dear lvlr. Snith:

On July 30, 1982, the white River Shale Oil Corporation subm
ted a response to the July 21, 1982 Request for Additional Info
tion from the Utah oivision of Oi1 Gas and Mining. In that res
hre agreed to submit the following information by August 16, 19822

1. A color coded rnylar overlay indicating yearly mining est
mates, panel outlines and the layout of all panels Lo be
mined during Phase I.

2. A numerical standard for successful revegetation.

3. An analysis of the topsoil availability for the first 1 1

acre increment of Phase I (i.e., work through 1985).

Enclosed for your review and comment are the documents list
above. Also, WRSOC will submit a final complete document as an
addendum to White Riverrs Mining and Reclamation PIan by October
15, 1982r eis requested by DOGM in their August'13, 1982 letter.

WRSOC is currently in the process of preparing a $1.5 milli
reclamation bond which will be filed with DOGM on a temporary
basis (not to exceed one year), as requested in an August 13, 198
Ietter from DOGM. This bond will be filed with DOGttt with the
understanding that BLM and DOGM will come to agreement on a bondi
approach which requires WRSOC to have only one reclamation bond
acceptable to both agencies. WRSOC will file the bond with DOGM
prior to the August 261 1982, meeting of the Board of Oil, Gas a
Mining.
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Ivlr. James Smith
August 16, 1982
Page 2

If you have any questions or comments
please call l"lr. Ra1ph A. Deleonardis or me

concerning this matter
for assistance.

James W.
Director

n
,Wuz--

Godlove
of Environmental Affairs

Jwc/fb

Enclosures

cc: P. A. Rutledge

Sincerely,
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As per our response to Question tt27 in t$J{}cu'fttribd1Y''21, 1982,
Request for Additional- Information, the following iS.,qbe succe
standard for revegetation of disturbed areas: DyPgN\iil*\NG

Average cover values for the three dom0iladtlHa5itat types
on the Tracts were calculated from the Final Environmenta
Baseline Report (VTN, Inc.). These values are: Greaswoo
Sagebrush - 16.47"; Juniper - 16.57" and Shadseal-e ' 75.67".
The average per cent cover for these three habitat tyPes
is 16.77".

Using 707 of the total average cover as the criteria
for determining revegetation success, the numerical stand
for disturbed lands is II.3Z.



WHITE RIVER SHALE PROJECT (WRSP)

TOPSOIL MANAGEMENT PLAN FOR PHASE I

MINING ACTIVITIES - DRAFT
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The purpose of rhis pran ls to detineafe nethods and p""""dti*;i$*S*""
S'l-'"

recovering and stockpiling fopsoil fron areas disturbed by construction of

fhe Wtrite River Shale Project. It enconpasses areas and materials which

will be dlsturbed for Phase I nine development prior to 1985. This plan

also includes methods and procedures for maintaining the topsoil stock-

piles, and respreading bhe topsoil as a part of Phase I revegetation work.

The plan incorporates requirenents, specifications, and procedures found

in the following IIRSP docurnents: Phase I Mining Pernit application, dated

5 May 1982; letters fron White Biver Shale Oil Corporation (WRSoC) to Utah

Division of 0i1, Gas, and Mining (UDOGM), dated 24 May 1982 and 8 June

1982; WRSOC Mining Pernit Draft Response, dated 30 JuIy 1982, to UDOGM

Request for Additional Infornation, dated 21 July 1982.

The objective of fhis plan is to ensure, as far as is practicable, that aII

bopsoil which is recoverable fron land to be disturbed ls salvaged and

stockpiled for later use in revegetation. Topsoil ls defined as a friable

clay loan surface soil suitable, or which can be readlLy made suitable, to

support growth of native plants. Topsoil is reasonably free fron subsoil,

clay lunps, and other unsuitable'naterials. The nethods and procedures

outlined in this plan are designed to reduce the costs of revegetation and



reclanation with respect to topsoll requirenents. Topsoil is relatively

scarce on Tracts Ua and Ub, particularly within the areas selected to",

developnent. Conservation and reuse of native topsoll is an tmportant

factor ln the WRSP overall revegetation pLan for disturbed areaso.

Inplenentation of this Topsoll managenent plan will set the stage for later

lmplementation of the revegetation plans discussed in Section 2.4 of the

!{RSP Minlng Permlt application.

2.0 IMPLEMENTATION

The White River Shale ProJect (WRSP) is nanaged by The Whlte River 0i1

Shale Corporation (I,IRSoC) as agent on behalf of Phillips Petroleum.

Company, Sunoco Energy Development Co., and Sohio Shale 011 Conpany. The,

Ralph M. Parsons Company ls engineering and construetion tnanagement will
be provided by Parsons t Resident Constructlon l4anager. l,tanagement of

construction subcontracts will be provided by resident construction

englneers. Technical direction will be provided by Parsonsf specialists

as necessary during the course of the work. A soils engineer wl}l be

provided on site as necessary to provide technical direction during

critical. topsoll related activities.

Woodward C1yde Consultants, under a Parsonsf subcontract, perforned

geotechnlcal and soils evaluations. Parsons will direct construetion

contractors in eonfornance with this topsoil managenent plan.'

Additlonally, WRSOC has been conducting topsoil and revegetation studi.es.:

These studies are being conducted by Dr. C. McKe1l (Native Plants, fnc.),
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and provide valuable guldance for construction plans. More detailed

information on soils data and descriptions for the project site can be

found in The Final Environnental BaseLine Reportr Wtrite River Shale

ProJect (Vttl, Ine., Denver., Colorado, 0ctober 1977).

3.0 ToPSorL RECoVERY

Topsoil will be stripped, stored, and/or utillzed for reclanation fron all

areas disturbed by construction, to the extent practicable. The soils on

ol1 shale Tracts Ua and Ub consist of shallow to very shallow solls on

sloping to steep upland surfaces cut by nunerous lnternittent drainages

and containing nany areas of rock outcropped escarpnents. lloodward-Clyde

Consultants prepared topsoil stripping mape for Phase I constructlon

areas. These nBpsr which were submitted to D0GM previously, indicate soil

types eneountered in each area as well- as recomnended topsoil stripping

depths for each area. Table 1 provides sunmary descriptions of all soll

types encountered.

parsons will &anage earthwork subcontracts. The topsoil stripping mapl

are i.ntended to serve as guides to earthwork subcontractors during topsoil

naterial recovery operations. Day to day management of topsoil stripping

will- be provided by Parsonsr Resident Construetion Engineer.

experienced solls engineer wilI :" on site as necessary to provide

technlcal direction durlng crltical topsoil recovery and stockpiling

operatlons. The solls engineer will also spot check operations to verify

that all recoverable topsoil is salvaged and Lhat topsoil ls properly

An
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TABLE 1 - SUMMARY DESCRIPTION OF SOIL TYPES*

I
5
I

Description

rrifluvent Gravelly
I to l0 percent slopes.

Gravelly Sandy Loam,
10 percent slopes.

Bs Very Gravelly Sandy Loam,
5 to 50 percent slopes.

Bs - Rock Outcrop Conplex,
I to 15 percent slopes.

Comments

s nap unit consists of grave ysa oams greater than
60 inches deep forned in alluvium in drainageways. Topsoil
should be stripped to a depth of not more than S.L feet for
the Torrifluvent gravelLy sandy loam soil in map unit 100.
Soil naterial below this depth is considered unsuitable for
use as topsoil because of high pH.

This rnap unit consists of coarse sandy loans and sandy clay
loans nore than 60 inches deep in alluvial drainageways. TtE
reconrnended topsoil stripping depth for nap unit 101 is 3.7
feet.

This map unit consists of very gravelly and extrenely
channery sandy loams and sandy clay loams less than l0 inches
deep on residual benches. The reconmended topsoil stripping
depth for rnap unit 200 is 0.6 feet.

This map unit consists of 50% extremely channery sandy loans
about 6 inches deep on residual benches and 50eo rock out-
crop. Areas of soil map unit 201 are considered to be areas
of unrecoverabLe topsoil due to rock outcrops occupying
approxirnately half of the area intricately intermixed with
very shalLow soil.



TABLE I - SUMMAKT UtsUUKIPIrUN Ut' JUIL lrrtD \sullL.'

I(rl
I

Soil Map Unit Description Conments

300 As flaggy sandy Loan,
50 to 70 percent sloPes

This map unit consists of flaggy and very channery sandy
loams and sandy clay loams about L6 inches deep on side
slopes of benches and mesas. Areas of soil map unit 300 are
considered to be areas of unrecoverable topsoil due to slopes
greater than 50 percent.

301 Bs extrenely channerY sandY loam,
5o to 8o percent slopes.

This nap unit consists of extrenely channery sandy loams
about 6 inches deep on steeP side slopes of Inesas. Areas
of map unit 30I are considereid to be areas of unrecoverable
topsoil due to sLopes greater than 50 percent.

302 flaggy sandy loam,
50 to 125 percent slopes.

This nap unit consists of fLaggy and
loams and sandy clay loans about 16
of benches and mesas. Areas of soil
sidered to be areas of unrecoverable
greater than 50 percent.

very channery sandy
inches deep on sideslopes
nap unit 302 are'conj
topsoil due to slopes

400 Disturbed Thi's rnap unit consists of soils that have been graded, nixed
or otherwise disturbed to the extent that the naturally
occurring soil Layers have been destroyed. Soil' material
within this area is so highly variable in depth, coarse
fragnent content, and chemical characteristics within short
distances, that an evaluation of topsoil suitability cannot
be made. It has been assuned that this area contains no
suitable topsoil. The area within nap unit 400 has been
disturbed by drilling operations.



TABLE 1 - SUMMARY DESCRIPTION OF SOIL TYPES (CONtJ

Soil Map Unit Description Connents

500 F Gravelly Loamy Sand,
L to 7 percent slopes.

This map unit consists of graveLly loarny sands and gravell.y
sandy loams less than 20 inches deep on residual benches.
The recomnended stripping depth for nap unit 500 is 1.0 feet.

600 N Very Fine Sandy Loan,
I to 25 percent slopes.

This nap unit consists of very fine sandy loans, silty
clay loams and very fine sandy clay loams greater than 60
inches deep formed in alluviurn on alluvial fans and strean
terraces. The recommended topsoil stripping depth for map
unit 600 is 1.0 feet.

I
o\
I

*Based on Woodward-Clyde Geotechnical Report, July f982.



segregated and stockpiled separate fron unsuitable subsolls or engineerlng

filL naterial.

Table 2 indicates the estimated quantities of topsoil to be recovered fron

each faciJ.ity area as well as the stockpile location for those quantj.tj.es.

A revised copy of Flgure 2 of the Minlng Permit application is attached for

general reference.

Topsoil renoval fron designated areas will be sbockpiled at locatlons

within the Phase I developnent area to avoid unnecessary impaets to

surrounding areas. Topsoll stockplles will be designated as either long-

tern (estinated storage duration exceeding 6 nonths) or short tern

(estimated storage duration less than 6 nonths). Current plans call for. two

long term stockpi}es. A 451000 cubic yard stockplle will be Located near

the nine service building. A second larger stockpile will be located near

the runoff retention pond above the high water mark and will contain

naterial recovered during construction of the dan and pond. Materlal in

long-tern stockpiles will be reserved for use in reclanation of disturbed

areas following abandonrnent.

All other topsoil stockpiles planned at this tine will be short-tern

stockpiles. Topsoil stored in short-tern sfockpiles will be used for

revegetation efforts ln the inmediate area fron which it is recoveredr less

than six months from the tine of recovery. It would be unecononical to

transport such naterial to any centralized stockpile, and then haul it back

-7-



TABLE 2 . MPSOIL TYPES AND qUANTITIES

I
@
I

,"ll:--€*n
100

(v.t3)
l0l

(v.t5)
20Q

(y,t")
s00

(vd')
60q

(vd-)
Total

(vrlt)
Rccovera|llc

(vd-) Storage Location

Mining Aree
MIne Servlce Bullding

Shaft Area (incl, Adnin,
Bldg., etc. )

ncclinc Arcn

ndraust Fon Arco

Topsoil Stockpilo Area

Lube & Fuel Area

Substation Area.

Seuage TrestEent Plant
6 Effluent llolding Pood

lVater TreatDent Facility

tline Roads

Stockplle Area (Decllne/Shafr)

solid l{aste Landfill 6 Road

Runoff Retention Da!

Bacholor Canp

Mine Access Road

noad to DaE

Road to l{ater Well

0

0

0

0

0

0

0

0

0

0

0

0

I ls,o00

0

0

0

0

1700

ll00

220|0

0

0

0

0

0

0

13,100

550

0

q

0

33,600

I 3,800

14,700

5800

3300

0

350

2700

5400

1600

270

760

2200

1300

4700

1200

3600

230

0

5100

0

0

0

0

0

0

0

0

0

0

0

0

0

16,500 .

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3800

7500

4400

2200

550

2700

3400

1600

270

760

15,300

1850

4700

l l 6,2oo

20,100

33,830

13,800

23,600

6000

3520

l7(rll

380

2160

2720

1280

2t6

608

t2,24O

1480

3760

92,960

16,080

27,064

r r ,040

18,880

Construction Topsoil
Stockpite Area (near
Servlce Bulldingr

Locsl Short-Terr Topsoll
Stockpllc

Construction Topsoll Stockpi le
Area (ncar Runoff Retention Dan

Local Short-Tern Topsoil
Stockpile
Local Short-Teta Topsoil
Stockpi le
Local Short-Tent Topsoll
Stockpi le
Local Short-Tera Topsoil
StockDi I e

TOTAL I 15,000 80, 750 36, s to t6,500 3800 252,Strll 202,048



again for revegetation. . For example, topsoil naterial salvaged during

construction of the well access road w111 be used to revegetate the

shoulders of that road as soon as road construcLion activi-ties are

conpleted. This topsoil will be stockpiled in berns along the road

shoulders untll it is placed for revegetation. Similarly, topsoil

recovered from the bachelor camp site will be stockpiled and reused

Iocally.

Table 3 indicates quantlties of topsoll required for local revegetation

efforts in speclfic areas. Any excess topsoil remaining after local

revegetation is conplete will be transported to the nearest long-tern

stockpile.

3.1 Clearing and Grubbing

Project areas which w111 be affeeted by construction will be cleared

of trees, shrubs, and other vegetation, except individual trees as

directed by the Resident Construction Manager. Standing trees and

other large perishable materials will be cut off at the ground

surface and disposed in the solid waste disposal area. Other

vegetation will betract rolled into the topsoil. Burning of treesr'

stunps, brush, and other perishable naterial is not permitted.'

Nonperishable naterials shall be transported to, and disposed of in,

designated spoll or landfill areas as directed by the Resident

Constructlon Engineer.
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TABLE 3 - QUANTiTIES 0F T0PS0IL REQUIRED FoR LoCAL REVEGETATI0N

Facil ity Topsoil Fill Needed _
for Revegetation (ya3)

Excess/Def
Topsoil (y

Ilcit of
15r
'lJ

I'tining Area

Mine Service Building

Shaft Area

Decline Area

Exhaust Fan Area

Topsoil Stockpile Area

Lube and Fuel Area

Substation Area

Sewage Treatnent Plant and
Effluent Holding Pond

Itrater Treatment Facility

l"line Roads

Stockpile Areas

Solid lrraste Landfill and Road

Runoff Retention Dan

Bachelor Camp

Mine Access Road

Road to Dan

Road to lt'ater Well

400

5500

375*

175*

topsoil fill

200

275*

350*

300

5700

9000*

topsoil Fil1

3000*

s00

1500

2300

I 100

required

Required**

No

No

+5600

-1980

+1585

+105

+2520

+1005

-734

+308

+6540

-7520

+89,960

+15,580

+25,564

+8740

+17 ,780

I

TOTAL 30,675 +165,453**r

I

10-ft. fill j

in the landfil
covered with :

may be

*Estinate Only - (based on the perirneter of the facility and a
around facility).

**Topsoil recovered from this area will be used to cover wastes
The solid waste landfill and road will eventuall.y be entirely
spent sha1e.

***Topsoil Total is only an estimare: actrral stockpiled topsoil
different depending on actual sitei condition and use. ^
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3.2 Removal of Topsoil

Topsoil is defined as a friable clay loan surface soil suitabler or

which ean be nade suitable, to support growth of native plants.

Topsoil is reasonably free from subsoil and clay lunps. Debris,

stones, other obJects larger than 2 inches in any dlmenslon, and

other unsuitable materials will be removed from the surface of areas

!o be stripped by mowing, grubbing, raking or other suiLable nethods

as required. Any renaining vegetation and organic matter will be

trackrolled and ground into the soll. Burning of brush and other

perishable naterial wilL not be allowed wlthout an approved pern|t.

Topsoll will be stripped fron the surface within the areas to be

disturbed to whatever depths are practlcable, using the topsoil

stripping depth reconmendations indicated on the topsoll stripping

maps as guides. A11 stripping shalI be conducted in a nanner which

minimizes interningling of topsoll with underlying subsolls. It is

estimated that 80tr of the lopsoil present will be stripped'

recovered, and stockpiled. This is due to linitations inposed by

irregular and steep temain, the efficiency of heavy equipnentr and

stripping procedures which are designed to avoid mixing topsoil with

subsoil nateriaLs. Topsoil stripping maps w111 be used as guides

on1y. Deviatlons fron recornrnended stripping depths will be nade

waranted by actual field conditions. Such deviations will

approved by the Resident Construction llanager prior

inplenentation.

as

be

to
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3.3 Topsoil Stockpile Development

Topsoil shal1 be transported to, and stockpiled lnr designated

storage areas. Locations of long-term topsoil stoekpile areas are

shown on Flgure 1-3 (Sheet 1) of the Mlnlng Pernit application' the

latest revlsion of which is attached.

Topsoil stockpiles shall have a concave upper surface or be

otherwise shaped to ninimize erosion of naterial. SLockpiles shall

be constructed in a nanner such that conpaction of the topsoil is

avoided or nininized, as far as is practicable given the use of heavy

equipnent. The area for all stockpiles will be graded as necessary

to provlde a stable base for the pile. 'The flnal configuration of

the long-tern stoekpiles wlll be deternined by the quantity of

naterial to be stored and the terraln of the storage site. The

stockplle near the mine servi.ces buiJ.dlng will not exceed fifteen

feet in depth. The larger pile near the runoff retention pond ls

located in a smal1 canyon above the natural dralnage channel and will

vary in depth of stockplled naterlal. Di.versi-on ditches or earthen

berns will be constructed as needed to divert runoff fron

surrounding areas. Berms will be bullt around the downslope

periphery of each plle as neeessary !o prevent loss of sedinent due

to runoff across the plIe. In all cases, topsoil storage areas will

be dlstinct fron other so11 nateriaL storage piles to avoid

inadvertent mixing of naterlals. The soils engineer on site wi1l.

verify that rnaterials are being properly segregated for storage. l
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During construction of the stockpilesr wlnd erosion will be

controlled by watering the piles as necessary. If severe weather

condltions are anticipated or if significant wind or water eroslon

occurs at any stockpile, additional control neasures will be

implenented. Biodegradable soil tacklfiers or nulches nay also be

used during constructlon of the piIes, as conditions warrant.

3.4 Stabllization and l,laintenance of Topsoil Stockpiles

As soon as a signifieant portion of any long-tern topsoll stockpile

has been developed to lts flnal eonflguratlon lt shall be treated

wlth a biodegradable soil stabilizer anil seeded with lhe following

nixture of annual and perennial plants to prevent wind erosion and

provide stablU-zatlon during the storage period:

Indian Rlcegrass
Russian tJildrye
Western Wheatgrass
Cuneate Saltbush
GLobenallow
Utah $veet Vetch
Beard Tongue

Oryzopis hymenoides
Elymus junceus
Agropyron smithil
Afriplex euneata
Sphaeralceae coccinea
Hedysarun boreale utahensis
Penstemon sp.

PLS/ac

2
1Tu plsz

3Ib
3
3
2
1

Alt seeded areas shalI be kept noist during the vegetation

establishnent period. Temporary lrrigatlon will be provided as

necessary (drip watering, spraying fron water trucks, sprinkler,

systems) to provide adequate watering without causing eroslon. I
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Stabilizatlon and maintenance procedures for short-tern stockpiles

shall consist of pij-e configuration, watering, and/or treatnent with

a biodegradable soil stabilizing agent. All topsoll stoekpiles wllli

be lnspeeted on a regular basis by Parsonst Solls Engineer oi

Resident Construetion Engineer to ensure that stabilization and

erosion control neasures are effeetive and suffici.ent. The.

frequency of these inspections w111 increase with episodes of high

winds and/or rainstorms.

If any long-tern topsoil stockpiles develop rivulets six inches in.

depth over thlrty (30) percent of its surface, additlonal eroslon

control neasures w111 be inplemented. These neasures will consist

of using excelsior natting, jute netting, or a sinllar physieal'

slope stabilizer anchored by wlre staples. Such measures would

provlde physical protection against wind and water eroslon as well

as pronoting water retention, thus maintaining a nore sultable

microhabitat for seed gernination and growth. Any long-tern

stockpile areas requiring such neasures shal1 be reseeded prlor to

placement of natting or netting, eilher by broadcast seeding or

hydronulchlng, using the specles nix and rate specified in Section

3.4. If erosion of the extent described above occurs on short-tern

topsoil stockplles, earthen or straw bale berns wlll be constructed:

around such piles to prevent further soil movenent. This willi
prevent soil losses from these piles and subsequent inpacts to

sumounding vegetation. If wind erosion becornes a problem on short-

tern stockpiles, the frequency of waterlng. those piles shall be
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4.0

increased and/or a biodegradable soil stabilizer or tackifier nay be

applied.

PLACEMENT OF TOPSO$

When construction ln a particular area has progressed to a point that the

areas to be revegetated wilL not be further disturbed, the stockplled

topsoiJ. will be respread fron short tern stockplles over these areas to a

noninal depth of eight (8) to ten (10) inches. In areas where subsolls

have becone conpacted the subsoll will be tiIled or scarified to a depth of

four (4) to six (5) inches, bV neans of a disk harrow or slnilar equipment'

prior to respreading topsoil. Topsoil will be grooned to a smoothr firn

surface by neans of a cuMpacker or similar equipnent. The seedbed will

be as free as posslble of large debris such as boulders and woody

vegetation. Woody vegetation which has grown on stockpiles during the

storage period will be trackrolled and spread with the topsoil.

It is eurrently planned that long-term topsoil. stockpiles w111 renain

undisturbed untll abandonnent. During this period of tine soil properties

nay change, espebially ln the deeper parts of stockpiles, due to

weathering, Ieaching, and bacterial action. Thereforer topsoll analysis

will be conducted prior to spreading of topsoll to deternine the

suitability of these soils as growth media for reclamation and

revegetation efforts. The results of these analyses will be used to

deternlne the desirability of anending stockpiled topsoll material in
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order to enhance its utillty as a growth nediun. Research ls currently

being done for WRSP to deternine the effects of long-tern stockpiling of

topsoil materials. The two stockpiles near the retentlon pond and nlne

service building will be included i:r this research. The results of this

research w111 be avallable to gutde topsoll rejuvenation plans should such

plans prove to be desirable or necessary. Studies related to the

revegetatlon and reclamation of processed shale wilL continue durlng Phase

I operations. Current and f\rture studies are discussed in the nl,lRSP

Envi-ronnental Monltoring Manualrf , Sections 7.2 and 7.3 (see Appendices B

and D). Additional data on revegetation of Processed Shale Disposal Sitesrr

(Utafr State University, 1978) and "White River Shale ProJect Progress

Reporrs 1977 - 1980n (WnSOC, 19?8 - 1981).

In the event that the project is abandoned ln 1986, approxinately 165'000

cu. yd. of topsoll will be avallabLe for use in reclanati.on of disturbed

Iands (Table 3). The 110 acres disturbed during Phase I developnent (prior

to 1986) could be covered with topsoll to a depth of approxinately 11

inehes. However, current research suggests that a lopsoil layer of 8-10

lnches is sufflcient for plant establishment in most areas. Therefore,

WRSSC anticipates having an excess anount of topsoil relative to

reclanatlon of the lnitial 110 acres.
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